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PROBLEM TO BE SOLVED: To obtain appropriate exposure rate using a pulse beam, without reducing the stage scanning 
speed to the utmost, even for exposing a comparatively high sensitivity photosensitive material. 

SOLUTION: The transmittivity of an ND filter for attenuating a pulse beam is reset to a max. value, the stage is set to a max. 
speed to obtain a min. exposure dose SD-min (step 103). For an optimum exposure dose SD which is more than SD-min for 
a photoresist, the stage scan speed Vscan is changed according to the dose SD (step 108). When SD 
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Pill = D pu i se ' f las«r-HA)i 

= E P ulse ' f laser-HAX / ( W 5 

(22) fcJto****^*. 

~ ( Epulse 
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± L B WHS? fcggjg Pin 

• L s ) (26) 
[004 1] 

f laser-MAX /(W S -L 8 )J • ( W s /V scan . NflX ) 
f laser-MAx)/ ( L s • V scan . Bfl x ) (27) 



(25) 3«»«±KX#^'7W-l>3KH2<0ttlB*»feift4 
fc»U (27) ^{il^-^iigJ^I-tXr-xOttSg 

it. (27) ^coxr-^s^s^sr^^ imye 

( 2 8 ) 5£C ( 2 5 > St < 2 7 ) 5Sfc ^ftALTSa 

/Vjcan-pisx^Nnin / f laser-NAX 
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[0043] 5frf. 03«OX-r-yTl 0 1T\ 
0JfflI^ 1 4 JiKftttm^X^WicO? thUitX h?) 
ftiI!ifth*-X»S D 2rSSft-f-?7:M/l/J: l 9;£*'> 
*. F-X*S D t&ftjMMffiRl 3fcfc 

tt&Sf-U Xf 771 0 2TIBfc*M»SRl SWfHRCN 
D 7 4 /l^«4 <7>jSi§¥$:jg;*dSi§$ ( z ZX'IZ 1 0 0 
%) K'J-trv Kf*. JE(C. &%mm%l 3\tls-4f 

mm 2 2 izn t x x# x7 i^-- r #® 2 <o%»ffiftJk* 

ft*»fWildRf lasar-nAX WRfe*"* . fcfc, 

7*1 0 3(cfeV>T, ±MffjR 1 4 tfH 1 <r>mm 7 
8tS?$ 0 1 1 +tf>TOHH»R 0 £ ffl t fcttJITC, 1/ -if 
« K 2 2 £ it I X x * >- 1^ — f %M 2 tc ^ 5 - TV W P 

yr^U-^-fey-tl 2$r^LT^ffl^A8t"t^^V^ 
U—^'tKL Bcr> l ytrt-xSfc O^X^Mf'-Ep,^,, * 
(27) sfr&^X^- ^0&7oSc2J£Ti* 

S D = ( E pulse ■ f laser )/ ( L s 

N= (W s /V scan . nflX ) • f laser 

&L±Xhh&mi<X(7) X o lz%& . 

(W s /V scan . BflX ) • f la ,„ SN Bin 
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[0044] •efltC^<X-r-y7*l 04tfeV->T. U% 
mm&l 3{±fBME*K-XJ|S D ^^cOTISfflS 
o-oin fcJt«U S D ^S D .. in TftSi:#t{i x xf 
■y7-10 8fc»ffLT. (21)^j:0XYXf-yl 
9<?M6JEaMEV, ean *g^-S. (21)^+OP m 
ti. ( 2 6 ) Si D^Jli^ixS . -toa. *S^SV SC 
..tt±«W*14£ttl&S*U Xf771 0 9CtSV^ 

ClWciioT, '7x>'NW±c7)7^M/v r Xh(ig3i 

[0 04 5] Xfv71 0 4T% X 
4S D 36«-t<?!)TBMas D ., lB iO/h^^fc^Wi. Xr 
•v7°l 0 5lzWfiLX, m%M.mW&l 3(ixdf>-v^ 

3*>*IKi. HSig«f laser «2ft*f6 

ill., jfer. fiif&Sfth'-XlSD Sl/HSig»Cf 
Iaset (2 7) ^S D . ai0 avf 

lasar-MAX £{V<t& Z t IZ X iX , iMBrJl3tH-X 

*S D t**fc»^x*^vu-if3l»2©«»BaaR 
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f laser-MAX — f laser — (N„, in 

fit. JBftK!lff£ 1 3Ttt. (30) asa^saj L 

Kmmmifies^tf (33) sssifct^ttt. 

7*1 0 7fc#frLT. ai<0W-inta(2 2(CXdf5/V 
P-1f3Kil20«iUSI«»f laMI £(30) 3JiT»ffi 
S*U«cR5i?*4. iOft, XT-yri0 9T^S 

[0 04 8] itz, Xr-vri 05X\ (30)5U9 
JMJSiiiiaKBjaSf i aser *M 3 3 ) aJtolffllrtfc: 
*v^&fctt. xf-«y7 , 10 6feSSWrLTIt*JM!lfleR 
2 3J30 1 *)^nEN D 7 4 ;l^«4 1 

•tt. WfttiXr yTl 0 3^M9, ±ffl«|» 

1 4tf^^V-^mk2t l z<?*-%m*'fth*th<r) 
(CftfE LT „ EftSfMfflBU 3«iA;PXP— fftLBtf) 
l'W*3fc9tf>x*;l*¥-E pilI „ £ (2 

7 ) ^t^x"r~-J<m.i^em.mr&:ihm%Y~X 

^f laser Oi&J«#ff*>ill>„ fit. itfjRICt, (3 

3) 5$£S&fc-*$fcfiH8aftf laser jWfcft * fc 

[0049] H4comScofiH33{i, *WtNr4>J-7 

ffl4cr>ffim3. 1 7z-^±.(7)7* M^XhOfBWBteK- 

X^-7*-y h F-C**. 04 iZtfcfX 0 C KUt£F 
-X*S D tf*&V*«H. BP*>7:j-M^Xhc7)!gjg# 

#>X/l/-7'-y f-Ffi/h$V\ ftT. 7 * hl^'X h<7) 
0«ill*H-XJ|S D 3&0hS<*-5T, Z 
<7)S D # (27) 3$OTIWS D _ Bin (H4T1iQlT 

fflt^r-5T^-7-7 hF{Jft*ffiFl fcfc*. JEfcft 

^vi^-if3(a2o5a8«ifc»f i a s«r ^MHPtflioa 

L&#4>. «fflt3KK-X*S D ^'Q2^TvJn$<^S 
fc. (33) ^#}#££ft&<&oT^ND7-f/l^ 

fM»m>*lTX;l/-T-y h FliF 2* tfiT-ti. 
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• V scan _ HfiX ) /W s (33) 

D #Q 3 izm Uz^vnX/Xtl—r '-/hF (JftTCfi F 
1 fc$r 9 » ttTX)U-7°v h FtiJf JfflWKUJffF 1 £8 
fifLTIiF2*»6Fl^k^W-S. . i#tt«LT. 
fi^TtiX4fy VU-lT3t«2 <0fHlHtt» f l a3 er 

-X4S D «*q l fcraLT36»fett-t<fc«3e«l«fc:t5»t 

ae»Kv, caB <oitiJiiP* t fi*>ti*fc». ^<7)«3 4t' 

^t«t3tX;l^-T>/hFJiF3 (<F2) £-CiKTf 
*. *LT. KMt*l<-XJ|S D 3W5t:^S< ! 0r&K 
oftT, X;U-7">y h FttUffF 3 1 F 1 fc <7)|f 

-1f^2<7)^Jiig*|fe^$fJffllLTM^M$iJW^tTd i 
t fc «k ->t . 7 * h i^'X h C0SjK«*W< . H 

-X* s D jW£v*8fflT0>*/u-rr ? h f SrSa^l. ; 

[0051] *tj. ±aconMco»«Tii. mmmt 

m<nwmx'\m : mm3i(r)^.-ma)^N s tt-^t 
lt t j: v\ zcoxo iz^wiiiMnrnmcmmizm. 
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